The determination of s (M 2 Z ) using O( 2 s ) calculations of hadronic event shape observables in e + e annihilation is reviewed. The large scatter among s (M 2 Z ) values determined from di erent observables may be interpreted as arising from the e ect of uncalculated higher-order contributions. The application of`optimised' perturbation theory and Pad e approximants in an attempt to reduce this e ect is discussed.
One of the most important tasks in high energy physics is the precise determination of the strong coupling s (M 2 Z ). Not only does measurement of s (M 2 Z ) in di erent hard processes and at di erent hard scales Q provide a fundamental test of the theory of strong interactions, Quantum Chromodynamics (QCD), but it also allows constraints on extensions to the Standard Model of elementary particles 1] . The large set of s (M 2 Z ) measurements is consistent with a central value of about 0.117 with an uncertainty of 0:005 2]. However, nearly all measurements are limited by theoretical uncertainties that derive from lack of knowledge of higher-order perturbative QCD contributions, or of non-perturbative e ects, or both. It is hence vital to reduce the size of the limiting theoretical uncertainties which may, or may not, be concealing new physics.
Here hadronic event shape observables in e + e annihilation are considered. For an infra-red-and collinear-safe observable X: Since the same data sample was used to measure each observable, and since the observables are highly correlated, this scatter is very signi cant and can be interpreted as arising from uncalculated higher-order perturbative QCD contributions, which a priori may be of di erent sign and magnitude for the di erent observables. The average s (M 2 Z ) value and corresponding r.m.s. deviation are listed in Table 1 .
This procedure was repeated 7] using the experimentally-optimised-scale approach 9] in which a simultaneous t of MS and to each observable was performed. Each resulting MS value was translated to s (M 2 Z ) and is shown in Fig. 1 Table 1 . The r.m.s. deviations are comparable with those resulting from choice of the physical and experimentally-optimised scales, implying that higher-order e ects contribute roughly equally in all of these procedures.
An approach for estimating higher-order perturbative contributions to, as well as the sum of, perturbative QCD series is based on Pad e Approximants (PA). In the case of hadronic event shape observables the PA 0/1] can be de ned for the series Eq. (1) Fig. 2(a) 
